ABSTRACT
INTRODUCTION
The reported incidence of asymptomatic and sympto matic intracranial hemorrhage varies from study to study. However, the incidence of intracerebral hemorrhage (ICH) varies from 11 to 23 cases per 100,000 per year and it accounts for only 10 to 15% of all strokes. It is the most fatal stroke subtype with a mortality up to 40%. 1 Intra cerebral hemorrhage is more common than subarachnoid hemorrhage (SAH) and is much more likely to result in death or major disability than cerebral infarction or SAH. 2 More than 50% of the patients die and nearly half of the survivors are left severely disabled state, with significant personal, social, and health service costs. 3 Anatomically, ICH can be classified as parenchyma tous, subarachnoid, subdural, epidural, supra and infratentorial hemorrhages, and etiologically it can be classified as primary or spontaneous hemorrhages and secondary hemorrhages. Primary hemorrhages are spon taneous hemorrhages, which are mainly caused by arte rial hypertensive diseases. Secondary hemorrhages are due to traumatic, tumorous, or pharmacological causes. 4 The precise role of surgical intervention in the man agement of ICH is still debatable; however, in clinical practice, the indications of surgical intervention are uncertain 3, 5 and depend on presenting Glasgow coma scale (GCS), size, and location of the ICH, which in turn are believed to effect the outcome after surgical removal of the ICH. 6, 7 The aim of this study was to study the clinical profile and outcome of ICH, both primary and secondary, after surgical evacuation and conservative treatment of ICH, and to study the different parameters that affect the outcome.
MATERIAlS AND METHODS
The study was done in the setting of tertiary hospital, Department of Neurosurgery at Vijayanagar Institute of Medical Sciences (VIMS), Bellary, Karnataka, India, during the period of June 2013 to January 2015. A total of 40 patients who were diagnosed to have ICH, both primary and secondary, by computed tomography scan were included in the study. Depending on the size, loca tion, and etiology of hematoma, some of the patients were treated by surgical evacuation of the hematoma, excision of the tumor, and other patients were treated conservatively. Among the selected patients, the clinical profile, operative details, and the surgical interventions were undertaken and the outcome was noted. All patients were followed for 3 months to assess the clinical outcome.
Clinical variables included age at the time of pres entation, sex, etiology, location of the hematoma, and the GCS scoring. Outcome variables included survived (improvement in the GCS), death, and vegetative state or severely disabled. The outcome variable was compared with respect to age, sex, GCS, etiology, location of the hematoma, and the modality of treatment to find out any statistically significant difference in the rate of outcomes.
Statistical Analysis
All the collected data variables were entered into an excel sheet and later transferred to and analyzed using Statistical Package for the Social Sciences software version 22. Appropriate descriptive statistics like percentages/ proportions were used to describe the data variables. Appropriate tests of significance were applied to know the difference in the rate of outcomes between the groups (chisquare test, Fisher's exact test), and pvalue <0.05 was considered significant.
The study was given ethical approval by Ethical Review Committee of VIMS. All ethical requirements including confidentiality of identity, responses, and informed consent were stringently ensured throughout the project.
RESUlTS
A total of 40 patients were included in the study, wherein both male (52.5%) and female (47.5%) patients were almost equally distributed. The mean age of the patients was 36.78 years, with a standard deviation of 18.5 years. Half of the patients were in the age group of 20 to 50 years, a little over onefifth of them were aged <20 years (22.5%), and nearly onethird of the patients were aged >50 years (27.5%) ( Table 1) .
Among the symptomatology, altered sensorium (42.5%), headache (37.5%), convulsions (30%), and vomi ting (20%) were the main presenting symptoms. Other symptoms included nausea (10%) and other neurological findings that included hemiparesis (12.5%), focal neuro logical deficits (12.5%), quadriparesis (2.5%), and aphasia (2.5%). The mean GCS of the patients at the time of admis sion was 9.05 ± 1.82, wherein 37.5% of the patients had GCS of less than 9, half of them had GCS of 9 to 12, and 10% of the patients had normal GCS (Table 2) .
Trauma was the most common cause of ICH, causing hemorrhage in 23 patients (57.5%), followed by hyperten sion in 10 cases (25%), bleeding diathesis in 4 cases (10%), and intracranial tumor in 3 cases (7.5%) (1 case of par asagittal meningioma and posterior fossa medulloblas toma). Four cases of bleeding diathesis included 2 cases of idiopathic thrombocytopenic purpura and 2 cases with hemophilia. In 3 cases of idiopathic thrombocytopenic purpura, the bleeding was probably due to decrease in platelet count. Severe factor VIII deficiency was the incriminated factor for ICH in hemophilics (Table 3) .
Computed tomography was performed in all our patients and magnetic resonance imaging in 13 patients. The location of hemorrhage was supratentorial in 31 patients (77.5%) and infratentorial in 9 patients (2022.5%) (2 brainstem hematoma and 7 cerebellar hema tomas). In supratentorial hematomas, the most common location was lobar in 23 patients (Figs 1 and 2), putame nal in 4 patients, thalamic in 2 patients, and 2 cases with a caudate hematoma ( Fig. 3 ; Table 4 ). Intraventricular hemorrhage was associated in 3 of our patients. 
ijhns
The treatment was individualized based on the clini cal profile, the etiological factor, and the radiological find ings. Eleven patients were treated conservatively in whom there were no signs of raised intracranial pressure (ICP), with GCS ≥12, small bleed, which had bleeding diathesis and hypertensive bleed located at putamen, caudate, and cerebellar regions. The conservative treatment consisted of care of the general condition (airway, breathing, and circulation), control of the ICP, antiepileptic measures, as well as correction of the underlying coagulation problem. Twentynine patients were treated surgically and con sisted of hematoma evacuation via craniotomy (Fig. 4 ) and tumor excision in 3 patients. Two patients required an external ventricular drain and 1 patient required a permanent ventriculoperitoneal shunt. The average length of hospital stay was 18 days. The outcome of the patients was classified as survived or improved (showed improvement in the GCS), vegeta tive state, and death. In our series, the outcome of our patients was as follows: Survived or improved in 32 (80%), vegetative state in 2 (5%), and death in 6 (15%) ( Table 5 ).
The proportion of poor outcome (death and vegetative state) was more in patients who were >50 years (45.5%) and with GCS < 9 (40%) compared with rest of the age groups and GCS > 9, and this association was found to be statistically significant. There was statistically signifi cant association between poor outcome and precipitating cause (etiology) and the location of the bleed wherein the rate of poor outcome was more in patients with hyper tensive bleed (50%), intracranial tumor (30%), bleeding in thalamic (100%), caudate (50%), and brainstem (50%) regions. However, there was no statistically significant difference in the outcome with respect to modality of treatment and gender of the patient (Table 6 ).
DISCUSSION
In the present series, a total of 40 patients diagnosed with ICH, both spontaneous (primary) (14 cases) and second ary (26 cases), were studied (Table 3 ). The mean age of the patients was 36.78 ± 18.59 years. Altered sensorium (42.5%), headache (37.5%), convulsions (30%), and vom iting (20%) were the main presenting symptoms, which are in consonance with other studies, and mean GCS of the patients was 9.05 ± 1.82 at the time of presentation. 8, 9 Trauma was the most common cause of ICH in our study, which is in consonance with the study done by Zidan and Ghanem 8 and the second most common cause was hypertensive bleed. Arterial hypertension is the common cause in most of the primary ICHs (in up to 90% of patients). 4 Trauma being the common cause of ICH in our study, the commonest location of ICH was lobar region and among hypertensive bleeds the common location was putamen, caudate, and thalamus. The localization of the hematoma is associated with the etiology of hemorrhage. Hypertensive hemorrhages frequently involve basal ganglia, thalamus, or the posterior fossa. The primary hemorrhages based on amyloid angiopathy may result in lobar hematomas, typically at the border of the gray and white matter. But cerebral amyloid angiopathyassociated hemorrhages can also involve the subarachnoidal space or result in cerebellar hematomas. 10, 11 Depending upon clinical and radiological profile of the patients, 11 patients (27.5%) underwent conservative treatment and 29 patients (72.5%) underwent surgical intervention, which involved hematoma evacuation via craniotomy and tumor excision in 3 patients. Patients ijhns with no signs of raised ICP, with GCS more than 12, small bleeds, patients with bleeding diathesis, and hypertensive bleeds with GCS less than 8 were treated conservatively.
There is difference of opinion about the role of surgi cal intervention in the management of ICH, whether ICH should be evacuated surgically. However, the prognosis of patients with ICH remains poor, independently of whether they are surgically treated or not. The mortality among patients with ICH is high up to 50%, and many patients surviving ICH remain in a severe vegetative state. Thus, the outcome of a large part of patients is still unsatisfactory. Multiple attempts have failed to find objective criteria to decide whether surgery is useful. 4 Many studies have been done to know the role of medical and surgical intervention in management of ICH. A study by Juvela et al 12 did not find any statisti cally significant difference in the poor outcome between surgically treated patients (96%) and conservatively treated patient group (81%). However, in a study done by Auer et al, 13 better outcome was found for patients who were treated surgically, with 28 (56%) of the 50 patients having a poor outcome, as compared with 37 (74%) of the 50 managed conservatively having a poor outcome. Multiple studies have since then shown equivocal results, and there is no convincing evidence of benefit from any medical treatment, and the role of surgery remains con troversial. 2, 3, 5, 1416 But most of these studies included only cases of spon taneous bleed and in our study both spontaneous bleed and secondary ICH cases were included. The overall poor outcome (death/vegetative state) was 20% in our study, which is better compared with abovementioned studies. In our study, we did not find any statistically significant difference in the poor outcome with respect to modality of treatment. However, statistically significant difference in the poor outcome of patients with GCS ≤ 8 was 40% compared with poor outcome of 8% for patients with GCS ≥ 9. Best outcome was seen in patients with GCS ≥ 9, lobar bleed and trauma as the cause of ICH, where the patient survival was 90%. This relation between outcome and the GCS, location of bleed was comparable with other studies done by Singh et al, 17 Altaf and Vohra, 9 and Raihan et al. 18 However, the rate of poor outcome in our study differed with other studies because of the dif ference in clinical and radiological profile, and treatment was individualized based on the GCS, etiology of ICH, radiological profile of the patients.
To answer the ambiguity in the management of ICH, the Surgical Trial in Intracerebral Hemorrhage trial was carried out in 2005. The trial showed that there are no significant differences between surgical and nonsurgical treated groups. A good outcome was observed in 26% of the surgical und 24% of the medical treated group. Even the mortality after 6 months was nearly identical: 36 vs 37% respectively. Furthermore, the trial showed that poor initial GCS (less than 9) is associated with poor outcome, regardless of surgical or nonsurgical treat ment. 6 The indication for surgical treatment in patients However, the surgical intervention is advised in cases of large hemorrhages including the brainstem or the thalamus. Conscious patients with hematomas between 30 and 50 mL should undergo medical treatment, and in old unconscious patients showing signs of affection of the brainstem, the prognosis seems to be hopeless, thus surgery is not advisable. In a study done by Schwarz et al, 15 it was found that hematoma evacuation did not improve outcome in supratentorial spontaneous ICH, and their data suggested that the only effect of hematoma evacuation is to stop progressive deterioration rather than to improve overall clinical outcome. In a study done by Singh et al, 17 it was found that emer gency craniotomy and evacuation of the hematoma could be a feasible option between 40 and 100 mL of primary supratentorial ICH without intraventricular extension. In cases of intraventricular extension of hematoma, surgery is less helpful. Midline shift of 5 mm or more might be a poor prognostic factor. In another study done by Raihan et al 18 for determination of the potential factors of good outcome in spontaneous intracerebral hematoma (SICH) which could be useful for selecting patients for surgical procedure, it was concluded that good surgical outcome in SICH can be predicted on admission by volume of hematoma, location of hematoma, and time lapse since ictus to surgery.
CONClUSION
Trauma and hypertension bleed are the common causes of ICH, and lobar region is the common location of bleed.
In case of ICH, depending on the clinical and radiologi cal profile, the treatment should be individualized. The rates of survival and favorable outcome are better in patients with GCS ≥ 9, a lobar bleed, and trauma as the cause of ICH.
